A survey study was conducted from June to December 2009 using standard parasitological procedures to determine the prevalence of tick infestation among cattle of different breeds in Maiduguri, Northeastern Nigeria. The tick species identified were Boophilus microplus, Amblyomma variegatum, Hyalomma spp., Rhipicephalus sanguineous and Ornithodorus spp. Of the 205 cattle examined, 63.4% (95% CI: 56.8 -70.0) were tick infested. Males had a non -significantly (P > 0.05) higher infestation rate of 63.4% (56.7 -71.7) compared with the females 60.9% (46.8 -75.0). Younger animals aged ≤ 3 years had a significantly (P < 0.05) higher prevalence of 85.4% (74.6 -96.2) as compared with the adults aged > 3 -7 years 55.8% (46.3 -65.3) and older animals > 7 years 35.0% (22.9 -47.1). Among breeds, Wadara and Kuri had significantly (P < 0.05) higher infestation rates of 66.1% (57.9 -74.3) and 66.7% (13.4 -120.0) respectively. Gudali had 60.9% (41.0 -80.8), Rahaji 58.0% (44.3 -71.7) and Bunaji 50. 0% (19.3 -119.3). Based on the predilection sites, the udder and external genitalia, inner thigh and under the tail/perineum were the most tick-infested sites with 84.3% (78.3 -88.5), 79.0% (73.4 -84.6) and 69.8% (63.5 -76.1) respectively (P < 0.05). While the less preferred sites eyes, neck/dewlap, ears and all over the body each had prevalence of 26. 3% (20.3 -32.3), 14.6% (9.8 -1.4), 12.2% (7.7 -16.7) and 11.2% (6.9 -15.5) respectively. This study reveals high prevalence of tick infestation among indigenous cattle in Maiduguri. This might hamper cattle production and productivity in Nigeria. Thus, it is recommended that appropriate control strategies be instituted to control ticks in the study area.
INTRODUCTION
Nigeria's livestock population was recently estimated at 34.5 million goats, 22.1 million sheep and 13.9 million cattle populations (RIM, 1992) . Of the 13.9 million heads of cattle, about 11.5 million were kept in pastoral systems, while the remaining 2.4 million were kept in villages (RIM, 1992) . A larger proportion of these animals are largely concentrated in the northern than the southern region of the country. Specifically, about 90% of cattle population are concentrated in the northern region. Borno state, a Northeastern region in Nigeria, is estimated to harbour about 2.4 million heads of cattle (Anonymous, 1996) . Despite the concentration of cattle population in the Northern region of Nigeria, cattle production and productivity has been hampered by low or poor husbandry practices, inadequate feed supply and disease constraints particularly ectoparasitic infestations, thereby limiting the protein supply in Nigerian diets (Oyenaya And Olibajo, 1977) . Among the ectoparasitic infestations, ticks remain one of the most economically important parasites of cattle in tropical and subtropical countries (Jongejan And Uilenberg, 1994) . Ticks rank second to insects as vectors of transmissible diseases in man and animals (Opara And Ezeh, 2011). Bowman et al. (1996) estimated more than 80% of world cattle population is infested by ticks, which are known to transmit viral, bacterial and protozoan pathogens causing Tick Borne Diseases (TBD) such as hemorrhagic fever, cowdriosis, ehrlichiosis, anaplasmosis, theileriosis and babesiosis (Rajput et al., 2006) . Ticks suck blood of their hosts resulting into severe anemia, loss of production, weakness and immunosuppression (Gwakisa et al., 2001 ) as well as damages hides and skin leading to significant financial losses to livestock farmers (Biswas, 2003) . Production losses due to ticks and tick-borne diseases (TBD) around the globe were put at US$ 13.9 to US$ 18.7 billion annually (de Wall, 2000; de Castro, 1997 ). There are currently little studies on the prevalence and epidemiology of ticks commonly affecting cattle production in Maiduguri, despite the fact that it is endowed with favourable weather condition suitable for the proliferation 
Sample Collection and Preservation
The selected cattle were thoroughly examined, parting the hairs against their natural direction for the detection of ticks. Age was determined by asking the owner and farm attendants, visual inspection and by dentition whenever possible. Animals were categorized based on age as young (≤ 3 years), adult (> 3 -7 years) and old (> 7 years). Sex was also determined at the time of collecting the samples. Ticks were collected from different parts of the body including the Neck/dewlap, eyes, ear, udder and external genitalia, Inner thighs, under the tail/perineum and legs/interdigital spaces by using forceps and hand gloves. When required, small hairbrush dipped in ethanol was used for the collection of the ticks. The point of attachment was smeared with ethanol. Adequate precautions were taken to preserve the mouthparts and some appendages of the ticks during collection to help in the identification. The ticks collected were put into clean, properly labeled and well-stopper glass vials containing 70% alcohol and 5% glycerol for preservation. The vials were immediately transported to the Department of Veterinary Microbiology and Parasitology, University of Maiduguri for further analysis and identification.
Tick identification
Ticks collected were examined under low power and then high power magnification of microscope. The morphology of the ticks was studied in the laboratory using dissecting and compound microscopes. Identification of the different species of the ticks was accomplished with the help of the anatomical and morphological characteristics as described by Soulsby (1982) .
Statistical analysis
The raw data was compiled and managed in Microsoft excel 2007. Prevalence was estimated using the method described by Thrusfield (1995) . A chi -square test was used to determine the statistical significance and association between the disease and other independent variables. A 95% Confidence Interval on the estimated prevalences was also estimated and P < 0.05 was considered statistically significant. All statistical analyses for the present study were carried out using Graphad Instat version 17.0 statistical software.
RESULTS AND DISCUSSION
Out of the 205 animals examined, 130 cattle representing 63.4% (95% CI: 56.8 -70.0) were tick infested (Table 1) . Sex -wise prevalence reveals males having slightly higher prevalence of 64.2% (56.7 -71.7) compared with the females 60.9% (46.8 -75.0) ( Table 1) . However, the prevalence of tick infestation is nonsignificant (P > 0.05) among animals of either sex. Younger animals aged ≤ 3 years had the highest prevalence of 85.4% (74. 6 (Table 1 ). The prevalence of tick infestation was significant (P < 0.05) among cattle of different breeds. Various body parts of the sampled animals were examined to determine the predilection sites of tick infestations. This reveals that udder and external genitalia, inner thighs and under the tail/perineum were the most tick infested sites having 83.4%, 79.0%, and 69.8% respectively ( Table 2 ). This is followed by eyes (26.3%), Neck/dewlap (14.6%), Ears (12.2%) and all over the body (11.2%) in descending order of tick infestation ( Table 2 ). The prevalence of tick infestation was significant (P < 0.05) among the different predilection sites examined. The prevalence of tick infestations among cattle examined in the present study revealed that 63.4% of the total observed animals were found tick infested. This reveals a high tick infestation rates among cattle in Maiduguri. Several studies documented similar higher prevalence in Maiduguri (Atif et al., 2012; Asmaa et al., 2014) . The predominance of these ticks mainly belonging to the family Ixodidae (hard ticks) in Maiduguri could be attributed to the high temperature in this region, which makes it unfavourable for the survival of soft ticks (Opara and Ezeh, 2011). Table 3 . Predilection sites and species of ticks recovered among cattle in Maiduguri, Northeastern Nigeria Males were found to have a slightly higher tick infestation rates compared with the female cattle. This result is in line with reports by Opara and Ezeh (2011) and Hitcheock (1993) who reported that males are more infested with ticks than female cattle, because most of the males in the tropics are mainly used for most of the farming activities and moved from place to place in search of food and in the process get infested with ticks, while the females are mainly confined for breeding purposes and therefore are less exposed to tick infestations in the tropics. Larvae of ticks are known to climb blades of grasses and shrubs to attach themselves to passing hosts mostly males during grazing (Soulsby, 1982) . However, it is not in agreement with the works of Asmaa et al. (2014) , Rony et al. (2010) and Sarkar (2007) where both reported a significantly higher prevalence of ectoparasitic infestations in female than the male cattle. Infestation rate was higher in younger animals aged ≤ 3 years and the lowest was seen in older animals aged > 7 years (Table 1) . This is in concordance with the works of Manan et al. (2007) , who found that resistance in the animals was building up as the animals grow up and the animals became more resistant and adoptable than in younger stage irrespective of the farm species. Islam et al. (2009) in the same vein found that calves were 2.0 times more susceptible to tick infestation more than the adults and older animals. Stuti et al. (2007) also reported that calves below one year were the most susceptible (65.4%) followed by the grownups (34.6%) and adults (14.9%) cattle. The result of the present study also agree with L'Hostis et al. (1996) and Swai et al. (2005) , who reported that calves were more susceptible to tick infestation as compared to older members of the young stock. This could be attributed to lower immunity and softer and thinner skin of young animals that could aid in the penetration of mouthparts of ticks for feeding (Sajid, 2007) . In contrast, Rony et al. (2010) reported that prevalence of infestation was significantly higher in older animals aged > 8 years (71.1%) followed by adults aged > 2 -8 years (65.4%) and the lowest was seen in young aged ≤ 2 years (47.1%). Prevalence of ectoparasitic infestation was higher in Wadara and Kuri breeds as compared with the Rahaji, Bunaji and Gudali breeds in this study (Table 1) . This suggests that none of these breeds was completely resistant to tick infestations as all the breeds were infested at varying levels. Kabir et al. (2011) reported that prevalence of ticks was significantly higher in local cattle (43.8%) than the crossbred (24.1%) cattle. However, other studies identified a higher prevalence of tick infestation in crossbred cattle of 5 -10 years of age (Sajid et al., 2009) . Zebu (Bos indicus) was reported to show some levels of relative resistance to tick infestations as compared with Bos indicus and Bos taurus crosses (Wambura et al., 1998) . Higher concentration of serum complements had been suggested to be associated with tick resistance in these breeds. While other studies (Jongejan and Uilenberg, 2004 ) maintained that tick resistance is a hereditary trait in Bos indicus cattle. The distribution (%) of tick infestation in different body parts of cattle examined reveals that udder and external genitalia, inner thigh and under tail/perineum were the most tick -infested sites in the body of examined animals ( Table 2 ). This further confirms that ticks prefer to attach and feed on some parts of the body of animals. This finding is in agreement with the work by Opara and Ezeh (2011) in Borno State, Northeastern Nigeria who found that ticks infesting cattle in this area prefer to attach and feed on inner thighs, dew lap, abdomen, legs, udder, dorsum, ear and hump in this order. Asmaa et al. (2014) also reported that udders and external genitalia were the most tick -infested sites (70.7% each) followed by neck & chest (63.0% each), inner thighs (61.1%), perineum (41.7%), ears (14.6%) and around eyes (11.7%). Atif et al. (2012) in the same vein reported that the perineum, udder and external genitalia (98%) were the most tick infested sites in cattle followed by dewlap (92%), inner thighs (90%), neck & back (54%), tail (26%), ears (13%), around eyes (10%), flanks (4%) and legs (2%) in this order of infestation. These findings could be attributed to the fact that external genitals, perineum and inguinal/groin region of the body are highly supplied with blood and ticks usually prefer thinner and short hair skin for infestation. This helps in easy penetration of mouthparts of ticks into richly vascular area for feeding (Sajid, 2007) . This study reveals high prevalence of tick infestation among indigenous cattle breeds in Maiduguri. Tick infestations and tick-borne diseases are associated with reduced production and productivity. Therefore, appropriate control strategies should be instituted by the appropriate authorities to mitigate these losses in production and tick-borne diseases in Maiduguri.
